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I. INTRODUCTION
The year 1986 will be remembered as the outstanding
year in the history of Korean foreign trade. Trade balance
in 1986 turned out to be surplus for the first time. Even
after entering into the 20th century, Koreans had to wait a
long time before they began the industrialization and
modernization of their own nation because of the Japanese
rule (1910-1945) and the Korean War (1950-1953). Therefore,
we can safely say that the Korean economy began to grow only
after the 1960s when the first Five-year Economic Development
Plan was launched.
Through the 5-year economic development plans from 1962
to 1986, Korea achieved remarkable economic growth and
development positioning itself as a major trading partner of
the developed countries. The sixth 5-year plan which began
in 1987 predicts the per capita GNP to be 5,100 U.S. dollars
by the end of 1991. Korean economic policymakers are
planning to maintain Korea's trade surplus at the average
level of 6 billion U.S. dollars throughout the sixth 5-year
plan period. The real GNP growth rate is predicted to be an
average of 7.5 percent throughout the years (Table 1-1).
Table 1-1. Prospect for the Sixth Five-Year Economic
Development Plan (1987-1991) [17]
Unit 1987 1988 1989 1990 1991
Economic
Growth Rate Real, % 12.0 8.0 7.0 7.0 7.5
GNP Billion$ 118.6 145.0 170.0 200.0 226.0
Per capita
GNP Dollar 2,826 3,450 4,000 4,500 5,100
Domestic Current
Saving Rate % 35 . 6 35 . 5 35 ., 0 34 . 3 34.0
Total Inve s t- Current
ment Rate % 29 . 8 32 . 0 32 ., 0 31 . 8 31.7
Current
Account Billion$ 9 . 8 7 . 0 6 ,, 7 6 . 0 6.0
Trade
Balance Billion$ 7 . 7 5 .0 5 ,. 2 5 . 0 6.0
(Export) Billion$ 47 .3 55 .0 61,. 0 67 . 5 76 . 7
(Import) Billion$ 41 .0 52 .0 58 ,.0 64. 9 7 3.3
Services
Balance Bi11ion$ .9 1 .0 ,5 2 .5
Transfers Billion$ 1 .2 1 .0 1 ,.0 a .5
Total Foreign
Debt Bi11ion$ 35 .6 31 . 0 27 ,. 0 24. 5 23.0
External
Assets Billion$ 13 . 2 15 . 5 17 . 5 20. 0 23.0
Net Foreign
Debt B i11i on$ 22 .4 15 . 5 9 . 5 4 . 5 0
Popu1 a t i on 1,000 42. 082 42. 593 43,099' 43,601 44,
Unemp1oyment
Rate % 3 . 1 3 . 7 3 . 8 3 . 8 3 .
A. Meat Demand and Beef Import Policy
The economic growth during the last 20 years
resulted in rapid change in dietary patterns, and the
consumption of meat especially increased remarkably owing to
income growth. Per capita consumption of meat, including
beef, pork, and chicken meat, increased from 3.5 kg to 15.3
kg during 1965-1987.
Annual consumption of beef jumped by nearly
1200 % over the twenty-seven years at an average annual rate
of 11 %. Per capita consumption increased about sixfold from
an average of 0.5 kg in 1960 to 3.6 kg in 1987 as Table 1-2
shows.
Fork demand in Korea has also increased at the annual
Table 1-2. Consumption of Meat in Korea, 1960-1987,
Selected Years [24]
Beef Pork Chicken meat
Year Total Per c ap i ta . Total Per capita Total Per capit
lOOMT KG lOOMT KG lOOMT KG
1960 13.0 0 . 5 58.0 2 . 3 18 . 1 0 . 7
1965 27 . 3 1 .0 55 . 9 2 . 0 14. 5 0 . 5
1970 37 . 3 1 . 2 82 . 5 2 . 6 45 . 2 1.4
1975 70.3 2 .0 98 . 8 2 . 8 55.6 1 . 6
1980 101 . 1 2 . 7 241 . 6 6 . 3 90. 9 2.4
1985 125 . 9 2 . 9 346 .4 8 . 4 126 . 2 3 .0
1986 156 . 3 3 . 6 321 . 2 7 .4 129.4 3.0
1987 157 . 6 3 .6 376.2 8 . 5 140 . 7 3 . 2
average rate of nearly 10 % over the last twenty-seven years.
Per capita consumption has increased at the annual rate of 10
% over the same period. This is lower than the growth rate
of per capita GNP in Korea, implying that income elasticity
of the demand for pork is low.
For chicken meat, the total consumption has increased
at an annual rate of 12.2 % and the per capita consumption
has increased at the annual rate of about 10 % over the
years.
Although economic growth in Korea has been largely
dependent on foreign trade, it has maintained severe trade
barriers to protect its infant industries and domestic
producers who might otherwise be uncompetitive in
international markets.
As the Korean economy has grown and, especially, as
Korea has become a trade surplus country, the Korean
government has been faced with the pressures to reduce or
eliminate trade barriers. In 1987, the United States
requested the Korean government to liberalize the domestic
beef market. Since 1985, Korea has prohibited beef imports
except for tourist hotel use, to protect domestic beef
producers following the drastic beef price fall. In
response, the Korean goverment proposed an import quota for
beef following the Japanese example. The United States,
however, took the issue to GATT (General Agreement in Tariffs
and Trade) for the complete liberalization of the Korean
domestic beef market. Australia and New Zealand which were
the major beef exporters before 1985 also joined to the
United States' efforts. The matter finally ended up with
the beef import quota. The Korean government decided to
import beef beginning September, 1988.
The first of the new shipment of the United States,
Australia and New Zealand beef arrived at Korea in mid-
September. Imports had been expected as early as July, but
controversy over the imports delayed their arrival. The
government set the import quota for 1988 at 14,500 tons and
at 39,000 tons for 1989.
The Korean government has set up an importing agent
named the Livestock Products Marketing Organization or LPMO.
This sole importing agent controls beef imports and transfer
profits from sales into the domestic livestock industry whose
farmers have been vocal in their opposition to imports.
Modeled on a Japanes beef-importing organization, the
LPMO will keep wholesale prices of imported beef on a par
with high priced domestic beef through surcharges. Those
funds will go to help build rural infrastructure and redirect
livestock farmers [18].
The reasons why the Korean government eventually
decided to import beef in spite of the strong opposition of
the domestic farmers are two-fold. The requests for opening
Che beef market, especially from the U.S., was too strong to
resist. The major beef exporters of the United States,
Australia, and New Zealand sued Korea to GATT. Furthermore,
the United States threatened Korea to activate the Trade Law
301 which would affect Korea-U.S. Trade unfavorably.
Secondly, domestic production could not suffice the growing
beef demand in Korea.
Even though the United States, Australia, and New
Zealand had agreed upon the opening of Korean beef market,
they had had different opinions over the way of accomplishing
it. The United States basically had opposed the quota system
and requested the complete opening of the market while
Australia and New Zealand had accepted the quota system as
long as Korea confirmed the principle of free competition and
proposed the plan for domestic market opening. The matter
was resolved into the quota system for the moment. However,
the Korean government will increase the quota to meet the
growing beef demand in the coming years.
B. Purposes and Organization of the Study
The first purpose of this study is to examine the meat
demand structure in Korea. Hore specifically, the study will
identify the major factors that influence the meat demand
including beef, pork, chicken meat, and marine products.^
Since this study adopts a demand model which is more
theoretically plausible than the model previously used in
the studies on Korean meat demand, this study is expected to
generate more convincing results.
Secondly, simulation analysis will be performed to
investigate the changes in the quantity of beef imports under
the different kinds of market opening skeraes. This dynamic
analysis will be accomplished by progressive reductions in
the Korean beef Producer Subsidy Equivalents.
This paper has the following organization. Chapter II
presents the review of the previous studies on Korean meat
demand. Chapter III shows how to develop the demand model
which this study will adopt.
Chapter IV presents the results of the estimation and
some econometric and economic analysis on Korean meat demand.
Chapter V is devoted to the simulation anlysis which
investigate the impact of the progressive reductions in
Korean beef Producer Subsidy Equivalents. The final chapter
summarizes the findings of the study and describes the
implications.
^Includes fresh fish, dried fish, and sea plants.
II. THE PREVIOUS STUDIES ON KOREAN MEAT DEMAND
In this chapter, the previous studies on Korean meat
demand are reviewed in terms of estimation methods and
results.
Kim estimated livestock demand in Korea using a
single equation model for beef, pork, chicken meat, eggs, and
milk [15]. He used annual data from 1961 to 1976 and also
used wholesale prices. He chose the double-1ogarithmic
function in which per capita consumption of each meat was
specified as a function of own price, price of other meats,
and per capita income.
Elasticities show that income effect is more important
for beef, suggesting that income growth in Korea will
increase the beef consumption significantly compared to other
meat products. Relatively high own price elasticity of pork
also suggests that increases in pork price will force Korean
consumers to substitute beef for pork.
Hu performed a study on livestock demand in Korea [lA].
A double-logarithmic function was used, in which he
especially included fish prices along with those of beef,
pork, and chicken meat. He used the annual time series data
from 1961 to 1977 and retail prices.
As a rational for selecting the double-logarithmic
functional form, he pointed out that the plot of annual
consumptions against prices generated a curve rather than a
linear line. Income elasticity for beef was relatively high
and own price elasticity for pork was also high confirming
the results of Klra's study.
Chu et al. performed a study in which meac demand was
estimated [6]. They also used double - logarithmic functional
form, retail prices, and data ranging from 1965 Co 1983. In
specifying demand models, they dropped the chicken meat
prices from the beef model, and only own price and income
were included as explanatory variables in the chicken meat
model. Significance of own price elasticity in pork demand
was reconfirmed, and beef and chicken meat demands were found
to be highly responsive to income change.
Koo and Park also conducted a study estimating demands
of livestock products [16]. Unlike the previous studies,
they adopted the so-called "general functional form" based on
the Box-Cox parametric transformation which allowed the
estimation procedure to select a functional form. They
thought that an arbitrary choice of functional form might
result in undesirable restriction on price and income
elasticities. For example, a double-logar1thmic function
implies that income and price elasticities for meat are
constant at any level of income and prices, and a linear
functional form implies that Income elasticity, if it is less
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than one, is rising and tends toward unity as consumer
income increases over time.
Hypothesis test about functional form showed that beef
demand is neither a linear nor a double logarithmic
functional form. However, demands for pork and chicken meat
were found to be linear. They also estimated the dynamic
demand models using an adjustment equation only to find that
the dynamic effects in meat demand in Korea were not
significant.
In terms of functional forms used and the application
of the demand theory, all of the previous studies were ad
hoc. The first three studies used double-logarithmic
functional form which satisfied only one of the general
restrictions, that being homogeneity restriction. The
general functional form by the fourth study was only useful
to differentiate which is more appropriate; linear function,
or double logarithmic function; or neither of the two.
Hence, there exists a need for a new functional form which is
derived from utility maximization, and consequently,
satisfying all the general restrictions of the demand theory.
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III. DEVELOPMENT OF THE DEMAND MODEL
There has been continuing search and consequent
developments of functional forms which represent consumers'
utility maximizing behavior. Deaton and Muellbauer proposed
a demand system called the Almost Ideal Demand System (AIDS)
[8]. The model has comparable generality to the Rotterdam
and translog models which have been extensively estimated and
used to test the homegeneity and symmetry restrictions of
demand theory.
Deaton and Muellbauer list the following advantages of
the new system; 1) the AIDS gives an arbitrary first order
approximation to any demand system; 2) it satisfies the
axioms of choice exactly; 3) it aggregates perfectly over
consumers without invoking parallel linear Engel curves; 4)
it has a functional form which is consistent with known
household-budget data; 5) it is simple to estimate, largely
avoiding the need for non-linear estimation; and 6) it can be
used to test the restrictions of homogeneity and symmetry
through linear restrictions on fixed parameters.
Because of theoretical and empirical advantages, the
AIDS has been perceived as a very useful tool in demand
analys is [3] .
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A. Derivation of the Almost Ideal Demand System
Along with the theorems of Muellbauer which allow the
exact aggregation over individual households, the AIDS is
derived from the necessary and sufficient conditions for the
existence of a representative budget level [22]. Meat demand
functions can be represented as if they were the outcome of
rational decisions by a representative consumer. These
preferences are known as the PIGLOG (price independent
generalized logarithm) class. These are represented via the
cost or expenditure functions which define the minimum
expenditure necessary to attain a specific level of utility
at given prices.
Deaton and Muellbauer denote this function c(u, p) for
utility u and price vector p, and define the PIGLOG class as
log c(u, p) - (1-u) log{a(p)] + ulog {b(p)) (3.1)
where u lies between 0 (subsistence) and 1 (bliss) so that
the positive linearly homogeneous functions a(p) and b(p) can
be regarded as the costs of subsistence and bliss,
respectively. (See the Appendix of Deaton and Muellbauer
[8] . )
For log a(p) and log b(p), Deaton and Muellbauer
proposed the following specific functional forms
13
log a(p) - tto + Ea^log + 1/2 2:Zr*kj log Pk log Pj (3-2)
log b(p) - log a(p) + Bo np^ (3.3)
Therefore, the AIDS cost function is
log c(u, p) -tto + Sa^log pi^ + 1/2 EZr*kj logPklogPj + u 3o np^
(3.4)
where and r^j^j are parameters.
c (u, p) is linearly homogeneous In p, provided Eai - 1,
- I r*kj - iq - 0.
The demand functions are derived from equation (3.4). A
fundamental property of the cost function is that its price
derivatives are the demand funetions;3c(u, p)/3pi - q^ [24,
25]. Multiplying both sides by p£/c(u, p) we obtain
log c(u, p) p£q£
log Pi c(u, p) (3.5)
where wj^ is the budget share of good i. Hence, logarithmic
differentiation of (3.5) gives Che budget shares as a
function of prices and utility:
Wi -ai +irijlog pj + Biu Bo HP^ (3.6)
where - l/2(r*ij + r*ji) (3.7)
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For a uti11ty-maximizing consumer, total expenditure x is
equal to c(u, p), and when c(u, p) is a single valued
function, this equality can be solved for u as a function of
p and X, which.is the indirect utility function. If we do
this for (3.4) and substitute the result into (3.6), we have
the AIDS demand function In the budget share form:
wi - ai + Zrij log pj + Silog (x/P) (3.8)
where P is a price index defined by
log P - + Za klog pk + 1/2 p^log pj (3.9)
The restrictions on the parameters of the AIDS equation (3.8)
can be collected from the restrictions of the parameters of
(3.4) and equation (3.7). The three sets of restrictions
are :
- 1 - 0 Eg - 0 (3.10)
^ ^kj - 0 (3.11)
" ^jk (3 . 12)
Assuming (3.10), (3.11), and (3,12) hold, equation (3.8)
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represents a system of demand functions which add up to total
expenditure (Ew -• 1), which are homogeneous of degree zero in
prices and total expenditures taken together, and which
satisfy the slutsky symmetry conditions.
B. Specification of an Econometric Model
A functional form that can be fitted to data can be
obtained by substituting (3.9) into (3.8).
Wi - (o i - BiOo) + Zr^jlog pj + Bi{log x - loklog p^
- 1/2 ^lEr^jlog Pklog Pj } (3.13)
Estimates of the parameters, i.e., ots , rs , 6s, in this
non-linear system of equations can be obtained by applying
the maximum likelihood methods.
Deaton and Muellbauer [7] suggest exploiting the
collinearity of the prices to obtain a much simpler empirical
equation. Note from (3.8) that if P were known, the model
would be linear in the parameters a , 6, and rs, and
estimation (at least without cross - equation restrictions such
as symmetry) can be done equation by equation by applying
OLS. Given normally distributed errors, OLS is equivalent to
maximum likelihood estimation for the system as a whole. The
adding-up constraints (3.10) will be automatically satisfied
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by these estimates. When prices are closely collinear, P can
be approximated as proportional to some known price index,
say P*.
The obvious candidate for in view of (3,8) and (3.9) is
Stone' s index, which is log P* - Ew^^log p^ [29].
If P s <t)P*, then (3.8) can be estimated as
w i - (ai -Silogiji) + !:ri^jlogpj +Silog (x/P*) (3.1A)
In equation (3.14), thea^ parameters are identified
only up to a scalar multiple of w £. If we write
Qt*i ~ (oti - B^logft), - 0 imp lies - 1. The empirical
work is based on a linear approximation to (3.14).^
^Many studies, notably Ray [26], BlanciforCi and
Green [3], Blanciforti, Green, and King [4], Goddard [11] as
well as Deaton and Muellbauer [8] have reported success using
this linear approximation, especially in case of time series
data analys i s.
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IV. ESTIMATION AND ANALYSIS OF THE DEMAND
In this chapter, we examine the estimates of the meat
demand system which is fitted to Korean aggregate data of
meat and marine products consumption.
Table A-1 reports the results from fitting equation
(3.14) when constraints on the parameters are not imposed,
except adding-up restrictions which are automatically
satisfied.
The parameters of the AIDS model are interpreted as
follows: an estimated represents 10^ times the effect on
the ith expenditure share by a I % change in the price of the
jth good, holding real expenditure (x/P*) constant. The
estimates of rijS are in general positive for substitutes and
negative for complements, and rijs are positive for price-
inelastic goods and negative for price-elastic goods. A
luxury good is identified by a positive g and necessity a
negative aThe estimated 0's from Table 4-1 classify
beef, pork, and chicken meat as necessities while marine
products as luxury.
Table 4-1 also shows, in the column headed by Erij. the
row sum of the unconstrained rmatrix. These numbers
represent 10^ times the absolute effect on each value share
of a 1 % increase in all prices and total expenditure.
Table 4-1. The Unconscralned Parameter Estimates of the
Meat Expenditure System in Korea and the Tests
of Homogeneity
Coefficients
Goods/Equation i
*
a i Si J^i2
(1) Beef 0 .42002
(1.04)C
-0.051429
(-1.44)
0.11356
(3.40)
-0.045900
(-1.02)
(2) Pork 1.9001
(3.46)
-0.12884
(-2.66)
-0 . 042079
(-0.93)
0 . 026055
(0.43)
(3) Ch icken
Meat
0.46718
(1.82)
-0 . 03232
(-1.42)
0.017858
(0.84)
-0.013128
(0.46)
(4) Mar ine
Products
-1.7873
(-3.81)
0.21259
(5.14)
-0.089342
(-2.31)
0.032972
(0.63)
^Standard error of estimation
^Durbin-Watson statistics,
^t-values in the parentheses.
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^13 ^14 ^ij S.E.E.^
r2 D .W.^
0.057422 -0. 078107 0 . 046975 0 . 023897 0 .83 37 1 . 1097
(1.41) (- 2.08) (2 .40) 0 .026460 0 .7862 1 .0355
-0.049388 0 . 12099 0. 055578 0 .032317 0 . 4706 1 , 4453
(-0.90) (2 .38) (2 .10) 0 .034833 0 . 3542 1 ,. 2164
0.021100 -0 . 022267 0. 003563 0 .022947 0 . 5718 0 ,. 5066
(0.82) (- 0.94) (0 .29) 0 .014814 0 . 5710 0 ,, 5112
-0 . 029134 -0. 020614 -0 . 106118 0 .027627 0 . 6514 1 ,, 8637
(-0.62) (- 0.48) (- 4.11) 0 .039040 0 .2690 1, 1452
20
Under homogeneity these should be zero. The numbers in the
parentheses are t-tests of the significance of the deviation
from zero.
Three of the four items; beef, pork, and marine
products, reject the homogeneity. The only item that
accepts the homogeneity is chicken meat. Therefore, a
proportional increase in prices and expenditure will increase
the expenditure on beef and pork, and decrease the
expenditure on marine products. Note that the deviation from
the homogeneity of chicken meat is not significant.
The final three columns of Table 4-1 show equation
standard errors, the , and Durbin-Watson (D.W.) statistics
for free and restricted estimation. Comparing Durbin-Watson
(D.W.) statistics for free and restricted estimation, Durbin-
Watson statistics fall for three goods where homogeneity is
rejected. This reconfirms the observation by Deaton and
Muellbauer that the imposition of homogeneity introduces
serial correlation [8],
Table 4-2 shows the estimated parameters of the system
when symmetry of ^ijs Is imposed.^ When imposing symmetry,
the equations must be estimated jointly, not equation by
equation.
^Deaton and Muellbauer noted that it is a matter of
choice to impose symmetry when homogeneity is rejected.
Table 4-2. Restricted Parameter Estimates of the Meat
Expenditure System in Korea
(Both Homogeneity and Symmetry Imposed)
Goods/Equation i
(1) Beef
(2) Pork
(3) Chicken
Meat
(4) Marine
Products
*
a i
0.39627
C-2.27)
0 .65417
(3.37)
0.42826
(3.61)
Bi
0.023459
(1.54)
-0.019615
(-1.22)
-0.028089
(-3.04)
-0.68616 0.024245
Coefficients
Z Til
0.12385
(4.08)
-0 . 037725
(-1.36)
0.025883
(1.62)
-0.112008
ri2
-0.037725
(-1.36)
-0.013790
(-0.30)
-0.025295
(-1.14)
0.07681
1^13
0 . 025883
(-1.62)
0.025295
(-1.14)
0 . 020409
(0.98)
ri4
-0.11200
(-3.87)
0.076810
(1.98)
-0 . 020998
(-1 . 15)
-0.020997 -0.056188
22
R D.W.
S.E.E.
0 .023951 0.7831 0 .9231
0.032027 0.3240 1.1499
0 .013397 0.5647 0 . 5262
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Since the dependent variables sum to unity across
equations, the variance-covarlance matrix is singular for the
four - equation system. This means that one equation can be
deleted from the system of equations, and estimates of the
coefficients of the deleted equation can be recovered from
the coefficients of the other three equations by adding-up
restrictions. When the coefficients of the three equations
are estimated by ful1-information maximum likelihood or
iterative seemingly unrelated regression methods, the
estimates are unaffected by the choice of the equation to
delete [2].
Testing symmetry, the null hopothesis that all symmetry
conditions hold jointly cannot be rejected at the 5 %
significance level. The sample value of chi-square () is
1.738 and the critical value with 3 degrees of freedom at the
5 % significance level is 7.81. Note that Durbin-Watson
statistics for the beef and pork are even lowered by the
imposition of symmetry restriction.
Table 4-3 shows the price and expenditure elasticities
for the AIDS model both in Marshallian and Hicksian measures
with or without restrictions. These measures of elasticities
can be computed by the following formula.
(For derivation, see APPENDIX.)
Eii - -1 + rii/Wi - 0i (4.1)
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Table 4-3. Price and Expenditure Elasticities of Korean
Meat Demand
Goods Price/
Expenditure
Compensated
Elasticities
(Symmetry &
Homogene i ty
Imposed)
Beef
Pork
Beef
Pork
Chicken Meat
Marine Products
Expendi ture
Beef
Pork
Chicken Meat
Marine Products
Expenditure
Chicken Meat
-0.14
i 0.23
J
'rO.lX
• i ** .1
*
0.02
0.02
0.82
0 . 92
0.48'
Marshallian
Elasticities
(Symmetry &
Homogeneity
Imposed)
0. 34
0.24
0.13
0 .68
1 .13
0.15
1.04
0. 10
0.37
0.92
Beef
Pork
Chicken Meat VT-0.68
Marine Products ^>trr25
Expenditure 0.68
/-0.06
D
0.36
0 . 22
0 . 74
0.08
0 .68
Marine Products
Beef
Pork ,7)
Chicken Meat
Marine Products
Expenditure
-0.04 •
0. 3"^)
0.04 /
-0.3 9' T)
0.31
0. 14
0.05
0.91
1.05
Marsha11ian
Elasticities
(Only Homo
geneity
Imposed)
0_. 2 9r
0.38
0 . 19
0 .66
1.13
0.05
0 . 94
0 . 29
0 .45
0.83
0 . 28
0 . 10
0 . 7 5\
0 . 13
0 .69
0.28
0. 13
0 . 0 2
0". 9"5'
1.08
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^ij - <'^ij - BiWj)/Wi (4.2)
®ii - -1 + rii/Wi +Wi (4.3)
®ij " rij/wj_ + Wj (4.4)
Tii - 1 + Bi/wi (4.5)
where e, e, and rj denote Marshallian elasticities, Hicksian
elasticities, and expenditure elasticities, respectively.
Some features to notice are in order. First, all own
price elasticities are negative. Second, compensated
elasticities show that beef and marine products, and pork and
chicken meat are complements. Third, expenditure
elasticities show that beef and marine products are luxury
goods, while pork and chicken meat are necessities. Four,
notice that beef's own price elasticity is fairly low when
compared to its own expenditure elasticity. This suggests
that income growth, rather than price change, has been the
major factor for increased consumption of beef and marine
products.
First column of Table 4-3 shows that beef and marine
products, pork and chicken meat are complements. This is
quite contrary to our general prediction and practices. To
handle this problem, substitutability condition has to be
26
imposed. This is accomplished by restricting the compensated
cross-price elasticities to be greater than or equal to zero.
From the equation for computing the Hicksian elasticity (9],
r^j should be greater than -W^Wj in order for the net
substitutability restriction to be satisfied(r^j>0).
The Korean meat demand system was estimated with the
net substitutibility restriction following the above
procedure. Table 4-4 shows the results of the estimation.
Notice that pork and chicken, beef and marine products are
now complements as a result of this restriction.
Table 4-5 shows the own price and expenditure
elasticities from five studies of Korean meat demand. All
the studies agree that own price elasticity of beef is
smaller than that of pork in absolute value. This reconfirms
that the consumption of beef is not very sensitive to changes
in beef price because beef is consumed by middle and low
income groups [16]. Besides, beef is highly favored by the
most of the Korean consumers. Therefore, strong preference
for beef seems to be another factor that causes own price
inelas t i c ity.
Four studies have classified beef in Korea as a luxury
good. However, Koo's study shows that beef is a necessity in
Korea. Considering the high beef price and the overall
income levels of Koreans, it is reasonable to regard beef as
a luxury good in Korea.
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Table 4-4. Price and Expediture Elesticities for Korean
Meat Demand (Inequality Restriction Imposed)
(S.E. in the parentheses)
Good
Beef
Pork
Chicken
Marine
Price/
Expenditure
Beef
Pork
Chicken
Mar ine
Expenditure
Beef
Pork
Chicken
Marine
Expendi ture
Beef
Pork
Chicken
Marine
Expenditure
Marshallian
Elasticities
0_.5 8 (0.13)
0.17 (0.10)
0.06 (0.08)
0.51
1.21 (0.07)
0.08 (0.08)
1.16 (0.19)
0.01 (0.07)
0.31
0.93 (0.06)
0.23 (0 . 17)
0.08 (0.21)
0.9 2 (0.24)
0.06
0.66 (0.11)
Beef -0.15
Pork 0.13
Chicken 0.04
Marine -1.01
Expenditure 1.02
Compensated
Elasticities
0.36 -(0.12)
0.11 (0.08)
0.17 (0.07)
0.09
1.21 (0.07)
0.08 (0.06)
0.95 (0.18)
0.09 (0.07)
0.77
0.93 (0.06)
0.35 (0.15)
0.24 (0.19)
0.86 (0.23)
0.27
0.66 (0.11)
0 .03
0 . 37
0.05
0 .45
1 .02
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Table 4-5. Own Price and Expenditure Elasticities from Five
Studies on Korean Heat Demand
Studies
Kim
Chu
Huh
Koo
Goods Own-Price
Elasticity
Beef -0.75
Pork -1.02
Chicken Meat -0.71
Beef -0.59
Pork -0.91
Chicken Meat -0.16
Beef -0.88
Pork -1.47
Chicken Meat -0.29
Beef -0.39
Pork -1.00
Chicken Meat -0.35
This Study
Beef -0.34
Pork -1.04
Chicken Meat -0.74
Expendi ture
Elasticity
1.33
0 . 64
0 . 84
1 . 32
0.71
0 .87
1 . 20
1 .08
0 .39
0. 85
0.97
0.61
1.13
0 .92
0 . 68
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The studies also agree on relatively high own price
elasticity of pork and relatively low income elasticity of
pork. Therefore, pork consumption in Korea is more sensitive
to price change than to income change, while consumption of
beef is more sensitive to income change.
Chicken meat has been classified as a necessity by all
the studies. Own price elasticities are relatively low.
This seems to reflect the traditionally negative image of
chicken meat among consumers.
Table 4-6 compares the Marshallian price and
expenditure elasticities for Korea, Japan, and the U.S.
For Korea, beef and fish, and pork and chicken meat are found
to be complements. The same is true in Japan. Own price
elasticity for beef in Japan is much higher in
absolute value than that of Korea and the United States.
This implies that the elimination of trade barriers which
reduce beef prices substantially will increase beef
consumption remarkably in Japan. However, price decreases
through free beef import don't seem to have much impact on
Korean beef consumption considering the low own price
elasticity. Only income growth will be a major factor that
could lead to increased beef consumption.
Expenditure elasticity for beef is still higher in
Japan than in Korea. That is, as expenditure grows by 10 %,
Japanese beef consumption will increase by 23 %, where
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Table 4-6. Price and Expenditure Elasticities of Meat
for Korea, Japan, and the United States [5] [9]
Goods Price/
Expend!ture
Korea
Beef
Pork
Beef -0.34
Pork -0.24
Chicken Meat 0.13
Fish -0.68
Expenditure 1.13
Beef -0.15
Pork -1.04
Chicken Meat -0.10
Fish 0.37
Expenditure 0.92
Chicken Meat
Beef 0.36
Pork -0.22
Chicken Meat -0.74
Fish -0.08
Expenditure 0.68
Fish
Beef -0.31
Pork 0.14
Chicken Meat -0.05
Fish -0.91
Expenditure 1.05
J apan
2 .27
0.96
0.27
0.71
2.33
0.90
0 . 80
0 . 19
0 . 14
0 As
0 . 19
0. 51
0 . 79
0 .32
0.83
0.06
0 . 06
0. 17
1.03
0 .95
United States
0 . 37
0.27
0.08
0.25
1.29
0.52
0 .67
0 . 10
0 . 04
0 . 99
0. 35
0 . 24
0 .52
0 . 07
0.21
0 . 19
0 . 16
0. 12
0.23
0.16
31
Korean beef consumption will increase only by 11 %.
Therefore, the U.S. may benefit more from the liberalization
of the Japanese beef market rather than that of Korea
considering higher own price and income elasticity, and
population size.
Both own price and expenditure elasticity of pork are
relatively higher in Korea than in Japan. This suggests that
Korean consumers are more sensitive to the pork own price and
expenditure change. Pork and chicken meat have been
classified as necessities for all three countries. While
fish is a luxury in Korea, it is a necessity in Japan and the
United States.
A. Test of Separability
Hayes et al. developed a test for separability and
implemented it for an almost ideal demand system model of the
Japanese livestock sector [13]. The hypothesis tested
relates to whether fish should be included in Che Japanese
meat system; in other words, whether fish should be
considered as separable to other meats at a more aggregate
leveI.
Even though there are many separability concepts
available, only quasi-separabi1ity of the cost function has
been tested, because the AIDS was based on a flexible
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functional form of the cost function.
The separability hypothesis is tested by parametric
restrictions on the AIDS model. Theoretical derivation of
parametric restrictions and the procedure for implementing
these restrictions are well described by Hayes et al. in
their paper [13]. Their test of the Japanese livestock
demand system has shown that separability between meat and
fish in Japan can be rejected.
A separability test on Korean meat demand has been
performed to determined whether or not meat and marine
products are separable in Korea. A likelihood ratio test has
been performed to determine if the restrictions were accepted
by the data. With restriction the log of likelihood function
dropped by 9.708. Twice the difference of the likelihood is
19.416 while the 1 % significance level of the chi-squared
distribution with four restrictions is 13.3. Therefore, the
hypothesis of separability between meat and marine products
in Korea is rejected.
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V. SIMULATION ANALYSIS
A. Simulation Procedure
Simulation analysis of a reduction in the Korean beef
PSE is performed to answer the following questions: What
would be the domestic beef consumption, supply, and price as
the PSE is reduced? What would be the changes in the amount
of beef imports? In this simulation, Producer Subsidy
Equivalent (PSE) is adopted to measure trade barriers. The
PSE measures the effects of government policies in
agricultural producers. It shows the change in producer
revenue due to government actions. PSE can be derived in two
ways: (1) by looking at government expenditures, and (2) by
looking at the wedge that a policy instrument (or mix of
instruments) drive between domestic and external prices.
When policy instruments are linked, such that they jointly
affect producers, PSE's measure the net effect of the package
of policies. They do this by comparing internal and external
prices rather than attempting to isolate the effect of each
policy instrument. For example, many governments intervene
in the dairy sector through minimum price policies that are,
in turn, supported by border measures such as tariffs or
guotas [30].
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PSEs are based on prices, production, consumption, and
trade under current market conditions. When compared across
countries or commodity markets, they show the relative
importance of government policy in different countries and
commodity markets in terms of their contribution to farmer
revenues. When examined over time, they show changing
government involvement in the agricultural sector. Changes
in PSEs can be due to changes in country policies, world
reference prices or exchange rates. Therefore, these
measures can be quite variable over time.
In this simulation, PSE is defined following the second
method. Therefore, progressive reduction of the PSE is
attained by diminishing the percentage difference between the
predicted U.S. price of beef and the predicted Korean
domestic price of beef gradually over the 10-year period.
1. Adjustment Path of the Korean Beef PSE
Different kinds of adjustment formulas are available.
In the study of Japanese beef policy, three formulas are
adopted and simulated [12]. In this study, three alternative
Agreements on beef imports to Korea are considered.
Especially, the Swiss formula and the modified version of the
Swiss formula are used for these purposes.
The Swiss formular is
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PSEt - aPSEt-i / (a + PSE^.i)
where PSE^- is the PSE level of a given year, PSE^.]^ is the
PSE level one-year previous to a given year and a is the
negotiated coefficient of adjustment. The Swiss formula has
two characteristic worthy to note. First, PSE does not fall
into to zero over a given years under this formular unless a
is not equal to zero. Second, PSE level drops sharply during
the first year of negotiated PSE reduction period. This
could imply a significant costs both political and economic
context.
The modified formula is
PSEt - (R/X)aPSEt-i/(CR/X)a +PSEt.i)
where R is the number of remaining years in the trade
agreement and X is the negotiated length of adjustment
period. This formula combines the features of the constant
formula and the Swiss formula. The formula allows a smooth
adjustment of PSE and PSE eventually falls down to zero.
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B. Policy Simulations
1. The Agreement I
Simulation analysis has been performed under two
assumptions for the Agreement I. First, the Korean
government is assumed to hold the level of beef production
constant throughout the prediction period at 137,000 mt. The
purpose of this policy is not to depress the farm income
economically and not to stimulate beef farmers politically.
Secondly, the Korean government is assumed to maintain the
given level of beef PSE at 72 %., while increasing the imports
to meet the increasing beef consumption.
The beef PSE has been calculated by dividing the farm
price of Korean beef by the farm price of U.S. beef plus the
transportation cost in 1986. The price predictions for the
10-year period are obtained as follows. First, Use FAPRI's
Ten-Year International Agricultural Outlook to get the
predictions of U.S. farm prices of beef and add
transportation cost to obtain the Korean CIF (Cost Including
Freight) [10]. Second, Multiply 1.72 to the Korean CIF to
get predictions of the Korean farm prices of beef. Third,
Multiply the Korean farm prices of beef by marketing margin,
2.5, which results in the predictions of the Korean retail
prices of beef over Che 10-year period.
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Table 5-1 shows the predictions of Korean beef retail
price, consumption, and import schedules throughout the 10-
year period under the Agreement I. The increase in the
predicted consumption is significant. The consumption
increases at the annual average rate of 8.6 %. This is due
to high income elasticity of beef and expected high growth in
Korean GNP during the 10-year period. As the result, imports
is predicted to increase dramatically at the annual rates of
52.7 % to 12.5 % over the years.
Table 5-1. The Agreement I
Year Predicted Consumption Imports Value'of Imports
Price($/KG) (MT) (MT) (1,000 $)
1990 7 .86 196535,, 1 59535. 1 108862,. 3
1991 7 .53 218570., 3 81570. 4 142855., 7
1992 7 .28 241910., 8 104910. 8 177662. 2
1993 7 . 12 266061. 1 129061. 1 213960. 1
1994 7 .65 2 7 8 0 5 0. 2 141050. 2 250996 . 0
1995 8 .05 293920. 8 156920. 8 293944. 0
1996 8 . 33 313709 . 2 176709. 2 342596. 7
1997 8 . 43 339133. 2 202133. 2 396334. 8
1998 8 . 52 366598. 7 229598. 7 455340. 2
1999 8 .66 395396. 1 258396. 1 520466. 7
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2. The Agreement II and III
The Agreement II and III relax the second assumption of
the Agreement I; that is, both plans reduce the PSE
progressively over the 10-year period. The Agreement II and
III adopt the Swiss formula and the modified version of the
Swiss formula respectively as the ways to reduce the beef PSE
levels.
Table 5-2. The Agreement II
Year Predicted Consumption Imports Value of Imports
Price($/KG) (MT) (MT) (1,000 $)
1990 7 .64 199257 . 6 62257 . 6 113840 . 6
1991 7 . 13 22439 7 . 1 87397 . 2 153060 . 3
1992 6 . 74 251238 . 1 114238 . 1 193457 . 7
1993 6 .46 279285 . 3 142285 . 3 235883 . 4
1994 6 .80 295170 . 9 158170 .9 281461 . 9
1995 7 . 04 315155 . 2 178155 . 2 333720 . 4
1996 7 .17 339403,. 4 202403 . 4 392411 . 7
1997 7 . 14 369854.. 4 232854 . 4 4 5 6 571 . 6
1998 7 ,.12 402780,,4 2 6 5 7 8 0,. 4 527095,. 8
1999 7 ,. 14 437439. 9 300439,, 9 605152,, 2
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According to the Swiss formula and the modified
formula, the beef price series has been generated. Based
upon these price series, the prediction of Korean beef
consumption, and imports have been made over the
10-year period. Table 5-2, 5-3 show the prediction results
under the schemes of the Swiss formula and the modified
formula, respectively.
Notice that predicted prices for each year are lower
Table 5-3. The Agreement III
Year Predicted
Price(S/KG)
Consumption
(MT)
Imp o r ts
(MT)
Value of
(1 ,000
Imports
$)
1990 7 . 62 199537.7 62537.8 114352 . 7
1991 7.07 225320.2 88320.3 154677 . 0
1992 6.63 253271.6 116271.6 196901 . 3
1993 6.29 285032.3 146032.3 242095 . 3
1994 6.53 301412.3 164412.3 292568 . 4
1995 6.65 324771 . 6 187771.6 351733 . 7
1996 6 .63 353701 . 8 216701 . 8 420132 . 9
1997 6 .43 391038.2 254038 . 2 498108 . 0
1998 6 .13 435601 . 8 298601 . 8 592187 . 1
1999 5 . 04 518997 . 1 381997 . 1 769426 . 2
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with the modified formula than with the Swiss formula.
During the forecast period of 10-years, dramatic increase in
consumption is predicted under the two respective plans.
Consumption increases at the annual average rate of 9.6 %
with the Swiss formula and 11.5 % with the modified formula.
Again, relatively high income elasticity of beef and high
growth in income play the major roles. In addition, changes
in price due to the progressive reduction in PSE is another
factor which contributes to the increase in beef consumption
level.
The differences between the predicted consumptions and
the fixed production results in the amounts of beef to import
during the forecast period. Increase in imports is also
dramatic because the changes in production is fixed whereas
the increase in consumption is quite significant. Beef
imports is predicted to increase at the annual rate of 23.5 %
with the Swiss formula and 26.4 % with the modified formula.
In addition, the amount of beef imports at the end of
forecast year is predicted to be 770 % of the 1989 level with
the Swiss formula and 979 % of the 1989 level with the
modified formula.
The value of imports also increases dramatically. Under
the Agreement II, it increases from 113.8 million dollars at
1990 to 605.2 million dollars at 1999. The increase in va1ue
of imports is more dramatic under the Agreement III; that
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is, from 114.4 million dollars to 769.4 million dollars at
the end of prediction period.
Figures 5-1 and 5-2 show the changes in the quantity
and the value of imports respectively. Notice that the gaps
between the three prediction lines for both figures are
getting larger as the prediction years go. Especially, the
gap between the prediction lines of the Agreement II and III
are insignificant until 1993 and gets larger thereafter.
400
350 -
300 -
250 -
w 300 -
150 -
100 H
50 -
0 -ir
1990
D Agreefnent
1992
42
19S4
Year
Agreement ' I
1936 1998
o Agreement 11i
Figure 5-1. Korean Beef Imports
BOO
700 -
600 -
500 H
HOO -
300 J
200 -
1990
• Agreement i
1992
43
1994
Year
Agreement I I
1996
Figure 5-2. Value of Imports
1998
Agr« »nt 1 I I
44
VI. SUMMARY AND IMPLICATIONS
A. Summary of the Study
The main objectives of this study were two-fold. The
first was to analyze the meat demand structure in Korea,
including beef, pork, chicken meat, and marine products. The
study was fairly different from the other previous studies in
choosing demand model to estimate the meat demand in Korea.
It adopted so-called the Almost Ideal Demand System (AIDS)
proposed by Angus Deaton and John Muellbauer 18]. This new
model has not only the comparable generality to, but also
considerable advantages over the Rotterdam and translog
models which have been widely estimated and have been used to
test the homogeneity and symmetry restrictions of consumer
demand theory.
Test on homogeneity was implemented On the Korea meat
demand system. Only chicken meat accepted the homogeneity
while beef, pork, and marine products rejected it.
Therefore, proportional increase in prices and expenditure
will increase the expenditure on beef and pork, and decrease
the expenditure on marine products. However, expenditure on
chicken meat will not be affected. Slutsky symmetry was also
tested and was accepted both at the 1 % and 5 % level.
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With the imposition of homogeneity and symmetry, beef
and marine products were turned out to be luxuries, while
pork and chicken meat necessities.
The own price elasticity of beef in absolute value was
fairly low. On the other hand, the expenditure elasticity of
beef was relatively high. This suggest that income growth is
the major factor that can change the beef consumption in
Korea rather than the price change of beef. In addition, all
the previous studies agreed on the relatively low own price
elasticities of beef and high expenditure elasticities of
beef. The previous studies also agrees on that pork
consumption is sensitive to own price change, but not
sensitive to income change.
Comparing the elasticities of beef among three
countries; Korea, Japan, and the United States, Japanese
consumers are found to much more responsive to the own price
change and expenditure change than the Korean and American
consumers. Pork and chicken meat are necessities in all the
three countries.
Finally, test on separability was performed to
determine whether meat and marine products were separable in
Korean meat demand or not. Meat and marine products were not
separable both at 1 % and 5 % significance level.
The second objective of the study was to investigate
the changes in price, consumption, and imports of beef
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resulting from the progressive reductions in the Korean Beef
Producer Subsidy Equivalents. For the purpose of simulation
analysis, two formulas, the Swiss formula and the modified
formula, have been adapted.
The simulation results show that the beef consumption
will increase dramatically at the annual rate average rate of
9.6 % with under the Agreement II and 11.5 % under the
Agreement III, Therefore, the beef imports which is the
difference between the consumption and production will also
increase sharply at the annual average rate of 23.5 % and
26,4 % under the respective Agreements.
In sum, the Agreement III which eliminates the PSE
completely at the end of forecast period will allow the beef
consumption and imports in Korea to grow more significantly
than the Agreement II which does not completely eliminate the
PSE at the end of forecast period.
B. Implications of the Study
Beef imports has not been allowed in Korea before 1976.
After Korean government allowed the beef imports in 1976, the
beef imports increased rapidly from 700 mt in 1976 to 26,837
mt in 1979. The imports was prohibited again in 1980 due to
the serious deterioration in the balance of payments.
However, it was allowed again in 1981. The rapid increase in
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cattle following the speculation boom in cattle ownership
during the early 1980s led to a steady decrease in the cattle
price. As a result, the Korean government again suspended
the beef imports in 1985 to prevent the further decrease in
cattle prices [21].
In 1987, the United States requested Korea to reduce or
eliminate much of its trade barriers as its trade deficit had
become bigger and Korea had recorded trade surplus beginning
1986. Especially, the United States requested the
liberalization of Korean domestic beef market. In response,
the Korean government proposed the gradual opening of the
domestic beef market starting from the quota system. The
United States did not accept the proposal and took the issue
to GATT in May 1988. Australia and New Zealand also joined
to U.S. in these efforts. After the long struggle, Korea and
the major beef exporting countries to Korea finally agreed on
quota system. The beef imports began during the September of
1988. The quota for 1989 was set at 39,000 mt.
The dynamic analysis of progressive reduction in Korean
beef PSE projected the dramatic increase in beef imports
during the 10-year forecast period. However, it should be
noticed that the Agreement I also showed significant increase
in beef consumption and imports during the forecast period
even though they were less than those with the two
progressive reduction plans. This follows from the two
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facts.
First, the expected rate of income growth is high,
approximately, 5 %. Second, the demand estimation shows
relatively high expenditure elasticity of beef, 1.21. This
also suggests that level of beef price is not the major
variable determining the consumption and imports of beef.
Currently, Korean government is imposing the surcharge
on the cost of imported beef ranging from a low of 20 % to
200 % depending on the cut. The purpose of the surcharge is
to keep the price of imported beef on a par with high priced
domestic beef. In addition, this is on the top of a uniform
import tariff of 22.5 % [18].
Because the change in beef price is not the major
factor in determining the imports of beef, this study
suggests that the imports of beef will increase sharply
during the forecast period as long as the Korean government
does not set the beef import quotas too restrictively.
Therefore, negotiation strategy should focus on the
elimination of quota rather than that of tariff or other
kinds of supports to beef farmers. In this context, the
U.S.'s strategy which requested to open the Korean demestic
beef market completely without quota was the reasonable
choice from Che perspective of the U.S.
However, there are several problems to consider which
obsess the Korean policymakers in negotiating with the major
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beef exporting countries to Korea. In Korea, the proportion
of the population who engages in agriculture is about 24 % as
of 1987. Because Korea's farm sector has been characterized
by small-scale, high-cost family operations, average farmer's
income has been so low. Therefore, Korean government has
encouraged its farmers to raise cattle as a means to increase
their low incomes during the last 20 years. As the result,
about 854,270 farms which is about 40 % of the total number
of farms is engaged in beef production as of 1987.
Furthermore, 98 % of them are raising cattle between 1 to 9
heads [24] .
Under this circumstances, U.S.'s requests for complete
opening of the domestic beef market was a shock to Korean
cattle - owning farmers. Hence, while Korean policymakers
decided to import beef given quota, they also planned to
tranfer the profit resulting from the surcharge on imported
beef to cattle - owning farmers not to depress their income.
Korean policymakers are well recognizing the fact that
Korea has to change the industrial structure in the long run
diminishing the percentage of population engaged in
agriculture. However, if they try to attain this goal too
quickly, they will have to undergo a number of political and
social confrontations. In addition, remember that there was
a pervasive emotion of anti-U.S. among Korean people during
the negotiation in 1988 which resulted in beef import quota.
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Korea is expected to open its domestic beef market
gradually to meet exploding beef demand over the coming year
In addition, the opening will be accomplished by the
continuous increase in beef import quota. Therefore, the
task of the negotiators from both parties would be to find
the appropriate path through which they can attain the
opening of the domestic beef market without arousing the
political, social, and economic turmoils in Korea.
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IX. APPENDIX. DERIVATION OF ELASTICITY FORMULA
Let log P* = 2^w^log Substituting this into (3.8),
and multiplying both sides by (x/pj^), then we have
qi - (x/Pi) [(a*i + Srijlog pj + 6i(log x - Iwi^log
(9-1)
Taking partial derivative (9.1) with respect to pj^:
3qi/3Pi - - (x/p2^) (a*± + E3^ijlog pj + Silog x
- 3i Sw^logpu ) + Cx/Pi)(rii/pi - SiWi/pi)
Now multiplying both sides by (Pi/qi), then the own price
elasticities for i-th goods is given by:
eii - ( aqi/ 3Pi>CPi/qi) - -1 + (9.2)
Taking partial derivative (9.1) with respect to pj :
3qi/Spj - Cx/pi)(r^j/pj "SiWjPj)
Multiplying both sides by (pj/qi), then the j-th price
elasticity of i-th goods is given by;
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Gij - (9qi/3pj) (pj/qi) - (pj/qi) <x/pi) (rij/pj - e^wjpj)
- (rij. - e iWj)/Wi (9.3)
Taking the partial derivative (9.1) with respect to x:
3qi/ 3x - (1/Pi)(a*i +2rijlogpj + 0ilogCx/P*) + (x/pi)6i/x
" (wi + Bi)/Pi (9.4)
Multiplying both sides by (x/q^), then the expenditure
elasticity for i-th good is given by:
®ix " < 3qi/3 X) (x/qi) - (w^ + ai)/Pi(x/qi)
= (wi + 6i)/wi
« 1 + Si/wi (9.5)
The Slutsky equation says
aqi/9pj - kij - qj(9qi/3x) (i. j - 1, 2, ... n)
^here k^j is the substitution terra.
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Kultiplying both sides by pj/qi,
®ij " eij + qj(pj/qi)Oqi/3x)
Substituting ( 3x,) from (9.4), then the cross-price
Hicksian elasticity is given by:
" ^ij/wi + wj (9.6)
For the own-price Hicksian elasticity, given i - j:
eii - eii + qi CPi/qi)(Sqi/3x)
Substituting (9qi/9x) from (9.4),
eii - -1 + rii/wi + Wi (9.7)
